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light signal of band (C) among the combined input signal (SC+SL), and 
is transmitted in an optical path (36) . Another EDF (26) amplifies the 
light signal of band (L) which is transmitted by a laser diode (18) and 
fiber grating (22) . A circulator combines and outputs the amplified 
signals . 

USE - For wavelength multiplex optical transmission. 

ADVANTAGE - Increases the efficiency, gain by decreasing noise 
exponent, by amplifying the light signal of two bands efficiently. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To efficiently amplify a C band and an L band. 

SOLUTION: A C-band signal light SC and an L-band signal light SL are input 
to an input terminal 10. An EDF 16 is excited strongly by an excitation 
light 20a from an LD 20, the signal light SC is amplified, a C-band ASE 
light is generated, and the signal light SL is slightly amplified. An 
optical circulator 18 outputs the* light from the EDF 16 to the fiber 
grating 22 of 90% C-band reflection from a port B. The reflected light of 
the grating 22 is incident to fiber grating 32 of 100% C-band reflection 
via the optical circulator 18, an optical fiber 36 and an optical 
circulator 34, is reflected here, and is arrived at an output terminal 39 
via the ports B, C of the circulator 34. An EDF 26 amplifies the signal 
light SL by the C-band light passed through the grating 22 and an 
excitation light 38a. The amplified signal light SL reaches an output 
terminal 39 via a WDM optical coupler 38, an optical isolator 30, the 
grating 32 and the circulator 34. 
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9 » aS^SB2^^-dr3. fi<omi sK— h^a^Jt-^ 
— *tf>SBi hffcd. aKSB2)t-!h-^^ 
^roSB 2 sK— h2J5a^3te*— *<z>SB2#- 
h"C*>5, a^SB23t-^-^^. ;?roSB3JK- 
»JB3*-9— *aU-^<offi#-McJ««L, S^SB 
3**— ^-aU— :?<E>SB2tf— h*«aK3t-9— 
^©IB3^-hT'fot), SKSS33t1>— 
3#- h*saK3t-^— u— ^roSB4#- ht?fc5„ 
[0 0 3 4] *:^!q(C^S)tetiitg§il4Jlli, a^SB2 3t 
■9—* » u— ? <r>% 3 5K— h k SKSB 3 3fciJ— u- 

(3 6) Sr^ii-t-So dxtct^, SKSB23t*- * 
a. U- ^05|B3sX— hkm&f53ft-V— i"-?<om 

i jk— b k(Dffl&$B2;<>' h'&fttmmi-zm&x-ii. 

SB 2 Ko A»iSeii«#tttr#s r t *s-c*. 
[0 0 3 5] **W»-^53tiii|BSII4H«-, SSSSB l © 
3tJ#tli«^lcSB l ©»fi#*ffe*-*-aJB l ©K)jg)ttt^ 
^ESr^d-rs., SB 1 ©fK)ie*«4, »*L<I4 > ^KSB 
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[0 0 3 6] ff * L < tt, Sttff 1 <Z>a&X4tttSB 
(4, Stt*lo*itBjaE(t:^fi^a9aRSBlojafi 

[oo37] l < tt, i (D^tmmmmK % 

»»l^Siie*(Z>TT*SBE»2>'<>'K (L) td^LTIE 

[0 0 3 8] ff^Klt 3RSSlR*t»as, S0£fgl 
**2<o**«aff^iaijB(c:fiJffl"C#. ±fr<Dffi&®m 

[0 0 3 9] *«Wfc«ajfe**»ttJEfc:, S^m2CD 

[0 0 4 0l«itf, SKRl^K^C/^K-Cfc ^ 
19, SKS2/<y WL/^KTfcSo fg2 

[0 0 4 1 ] 

[0042] Bin, *&m<D—nm&i<D® t mffi&'7v 

L/<^K©ms L ^ A*>#S^1 OlcA^-T-So A ^ 
^SS^l 0I1WDM^7^7 1 2, ftT-f y * i 
4. c^<v K*tBffl^3t/utr »>A«BJD3t7r-<^ (ED 
F) 1 6 ZftLXytV—**. I*-—* 1 8<Dtf— b A\zm 
m-tZo *t-^ral/-^18«:3#-hA, B, C£ 

[0 0 4 3] 3t7-f yi/-^14(i, EDF16ri><bW 
DMjt*y^5l 2(Cffi]d^3tSrPI.ih-rS^rS]-CEfiS 

[0 0 4 4] U-if*Vtf— K (LD) 2 0(4. EDF 40 
1 6 iSrigltC/^ K*Sr*t«i**SBe*2 0 a «r 
ML, WDM^^/7l2lcMt5 0 EDF16 
t4, -toSSX^^tf ^^asaUkjiS, C^vKfg-g-ft 

[0 0 4 5] ftU— *a 1 8 0>*K— hBf4, C< 

r^y^22, 3t7>fyu-^24, L/O Kttfiffl E 
DF26, WDM^'^7 2 8, *7>fyi/-^3 0 
StfOO- K«flr*S:SSfrsS»*i 0 0%^7r^ 
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* 1 8 hCi:3fc1J— *~ * 3 4 <7)?tf— h 

[0 0 4 6] itT^i V I ^ 2 4, 3 0 (4, U— 

«^[»<7:fti:, *f-*a^.3 4<D#-hB 

a»e>fti>— *~ ^ i 8(7)/^— hB^f^^5*r«j<o3t 

[0 0 4 7] ff^^K (LD) 3 8 14, EDF 

2 eSrjajgU-CL^^KjfeSritBS-frSajBJea 8a^ 
3S£L, WDM3t^y7 P 7 2 8{Cftj^t5 0 WDM« 
2/^^2814, LD 3 Sfrh<Dmmyt3 8 a S:, im^X 
S L(Oe«*rBl4:tt5S?*^I"CEDF 2 6JCfife»-t-S 0 E 
DF2 6f4, ^(Og^&t^^/l-tf ^Ag^ra*^ L^y 

So 

[0 0 4 8] ft*— * 3 4tf>/tf— h CI4W^I* 

C. S L f4, ft*— U— * 3 4<7>#- hC, 1P*>, 

[0 0 4 9] U— if K2 OCOfcij;^? — f4, E 

df 1 6as»ifcL#nft^fifc*#< , a 

igft2 Oa^EDFl B^lCtefcot+dftaj-C 

EDF 1 6-C»JRSnft^ofcaiB**»tt, ft*-* 
^^18, 77^/^^f^y/2 2Ji;jfe7^ 
yi/^24^ltEDF26(cAltno E 
DF16I4LD2 Od^Olg3t2 0 a (Cj; 9 C'<> K 
ASE*$rMt5o :OC/^y KASEftfc, ft*— 
^^18, 77^/</^7^f >i/2 2&tfftT 
^y^^2 4^lXEDF2 6CAlttS 0 rtbb 
£>, L D 2 0 Otb^-T Sa^ft 20ai:EDF16 
4t5C/<y KAS Efttf*, EDF2 6lC*5ltSL/^y 

>T XS«<Dffi«|C«S£o 0 E D F 1 4 tMtsc^y 
KASE)tSrEDF26lC^A-r5fea6^, 7r^/^ 
^T>fy^2 20C/^y KK#t*S: l 0 0%*fiS£-t 
5 0 H^-ei4, 7r^f/^U'-T^y^2 2(OC^y K 

[0 0 5 0] LD 2 0(^tli^SS(4, EDFHO^ 
XtteZytyT-l ^^$77^^^ 9 8 0 nm 
3U41 4 8 0 nm-Cfc«9, V y<t#33t7 T 4 
£\ 1 4 8 0 nmtfc5, I^^H-, L D 3 8 (30j±S^^S 
f4, EDF 2 6^-^ift5*77^^5J57 7 >f 
9 8 0 n mXf4 1 4 8 0 n mTfc «9 , 7 y{t 
toft? T Z>m&. 1 4 80 nm-efc^ o 

[0 0 5 1 ] ^jHfeWcjoitSC^V K«-g-*S C ^*t 

mm^irmM-t^o (s-^*s c «A^fiS^i oa^wd 

M^t^7 ^7 1 2(CAtt-r5o WDM» -/y^ l 2 
f4, LD 2 0^e>U**ttSafi362 0 a SrAAMS^-l 
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1 4Sr^LTEDF 1 6lCft»tS, EDF16 

te, LD2 0^5><Daig3t2 0 a ^i^afisn-r, (S 
*3tS c S:*»«-*"S. **>BL EDF16ttC/^K 
^)AS E3t*^^-f-5o LD2 0©ffl*Xl7-H ED 

f i 6-eRftLa*iftv«t**f <^^ntv^^(o 

T\ EDF16H *«HLfcftt*Sct, C/<yK 
ASE*^ ®&L#^a>o*:®jjgft2 0 a Sr3t*— 
^ra I — * 1 8 <D/tf— h A£fttt-t*£ 0 
[0 0 5 2] — * a * 18lt EDF16^t) 70 

bAKA*-*-****— hB^t)HiAtSOt% E 
DF 1 6d>£HJ*$;H5«#3teS c% C/^KASE* 

Iii0 0%m »*K(i9 0%SS-efc5Ot% ^ 

ASE*WH^3tt-^a^ 1 8<£>/tf— hB 

9 tUbS* 2 0 a £#;T-f V U— * 2 4(C»fef5 0 
[0 0 5 3] ^r^^L"-^ ^2 2T*S#t^^fc ^ 
fff*:ScMC^yKASE3tlt ft* — * 

6 LT*t-^ra * 3 4 h AKAftt- 

So ::wc/<yKASE*it (it)tSci^oT 

Jj-T Zm^ftS cRVC'O K A S Eft£/tf— hB^f) 

—v- J 2teC^^ KKStLTl 0 0%^#t^^^ 

(i-r^<DT% -^(OfH^-ftSc^t/C/^KASEftii, 
W*t-^a U-^ 3 4 h B (CI ^ hC 

^bttj^ffi^3 9K{fc*££;ft,£ 0 

[0 0 5 4] *HJfi«^*5«-S K«#ftS L <£>*1 

*»f£«r«Ml-*"5. M)fcSLlUM^10^bWD 
Mft# 1 2, %T4 y \s— $ 1 4MEDF 1 6 

5 0 LD 2 0^f>^ig3t2 0 a rf*EDF 1 6 CD 
Jbfc9#aEi-*S^»V^t(0-ea>S»^ EDF16 

J: 5 L/^K«*ftS L tlR«B 
t^o EDF16H l.s<> K« ^ftS L *»SSt4 

[0 0 5 5] jfe^Jfi-<fcJ: ft*- # 1 8 

tt, E D F 1 6 ^- h A IC A?] 1 5 3t S: h B 
?)^t5^T\ ft^*S L lt ft*-*;* * 1 8 

So 7t4'*?\s—t4 ^^2 2fiC/<^ KSrKAf-TS 
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«x.tf, lOnmgl, mtlT^Z>M&\Z& s Z<D£o 
#»&V^ Ki KorfloraB5^2 nml 

[0 0 5 6] Sot, ft*-*:*. U— * 1 8^)^-hB 
f >f 2 2 ^«7^ V ^ 2 4 ^gl L , EDF 

2 6i:ASttS 0 J6fcR«LfcJ:5fc, EDF16T** 
MStlfcCO KftfXSc©" SP. EDFUtt* 
^tlSC^O- KAS E#<D— »&tM&jBjfc2 0a(D«^ 

77^f/^l — tV>-^2 2«raiiBU )tr>fyi/ 
-^2 4^LTEDF2 6icAltt'5o EDF26 

tt, ntt^. c^yKftf*ScMc^yKASEjt 

*ft#J<DTT*Kj;gft3 8 a tCi OBjBSiXT, ^WCL 
'<^K«#*S- L 5 C i@*2 0a^)SfttE 

DF2 6^l:J;ot(t ag*2 0at, EDF 2 

'O h~m$&<Dtf&hytt UEDF2 6iSj6&8itSC^ 
vKft<z>'<!7— l* s J: 5 fc* -30dBraK 

Jh, -frV^ifl/^ 1 d Bm-CJ:V^(OT\ 77^^^^7 
^^2 2OC/^KSJt*tt9 0%a«t*J:v\ 
ft<t LTHi^CaO KftSrEDF 2 6 MA^-TS C <b 
£9. EDF2 6^>L^^Kli^T% ffifflftft 

[0 0 5 7] EDF 2 6liL'<V Kff-^ftS L £*i*I-f 
SilS-CC^^ KAS Eft^r^^So EDF2 6t« 
4t§CAyKASE3fc^ EDF 2 6T?*t«S*LfcL 
Kff-^ftS L te. WDM3fe*yy728M3tT^ 
V * 3 0 4r«6«ifeXttiS»*t?aiiU. 7 7 ^^^ 
I — 7^>-^3 2{dAtt-TSo 77-f/^l/-f-fy^ 

3 2ISC/^Kft£l 0 0%R£t^£OT\ iflBSitfc 
L/<>- Kft»*S l U C/<VKASE*^ 

RWt^o sat^axfcc/o- KASE3tii*7>f y 
* 3 0"t?KJRXtt#HfPfc:*km$ixS. 

[0 0 5 8] 7^ 2£5giaLfcit 

(BSftfcL^i" K«**S L^3tT-f y * 3 4C># 

[0 0 5 9] 77>f/<^l/-7^^2 2Tfil^(^SSt 
£ftfcL^V Kfl^ftS L f*, ft* — ^r-^ ^" — ^ 1 8 CD 
tK— hB, C, *7r-<^36 > RX*yt~9— *c~l — * 
34(D#— hA, B?rjMt77^^/^f>fy^3 

7"^f Vi/3 2(OS*t^ttfi, L/^> KHflCJEtfTV^SO 

KfS*3tS L^-^^^T-f V^3 2 
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[0060] c<dj:5i-l*c. u*aa^3 9a>&*« 
ic % edf i 4-e**ssnfcc^K«t*s c i, 

EDF 2 6t«^ilf:L/^ K{f-^3fcS L **HJ** 

[0 0 6 1] C/<yKKiSva/<yK«M»B, ^<£> 
l£<tA,^J&S, EDF2 6^g^t5t>^ > gfld 5 

TI,>5o ttoT, 77'f^^7^^2 2 ) 3 2^) 

^22, 3 2<DKt>*){c+ft{zfamtj:mm&m<DRf!tVf 

— * 1 8^- hCSrft-tf— *G0tK— h AfcS 
^18, 3 4Wftt>!)l:, I004^-h3tt-^ 
[ 0 0 6 2 J #«lfi<£>3&91#tt:, C^V Kif *Bl£31 L/c 

D F KA^-T 5 <D#*ft-CfcS - t l,tz 0 *:<Dft 

[0 0 6 3] L^^ Kii(B^>*^XAtt % H3fC*i- 
J:5IC, 1. 48/imXllO. 9 8/imaeCJ:otS 

*t5l. 5/im»ASE*Srf?KJR-J-sc:i:fc:j;9 % 

#t&fttl^. L/^KHIIEDFH, fiR 
tflSOm) -0*>9, *jR*0*»4AW- 

1. 5 /im«PAS E3t<OSKiDe^L^^ K<7>*|«S: 
[0 0 6 4] ^tt(C»l, ajgft?!ii*£:+#*t < Lt 

aexoKttafiK:.): L^>K*«a«±crv^ 

5C <b£S6^Lfc 0 ^tfM^-XA-ei*. C^vKiBB 

fc^)o ftttWfc* EDFifiCIotljgl/- tPjfc#+ 
4>tC»VM Smg^EDFi:, a@ U— tf 
SS^ITIS 0 1 5 0mg<DEDFtCO^T N 
■t»t**B«k^»t^S:PI-<fc. H5tt. 
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•to ttffl tfeED Ftt^7r^^E r i 1 0 0 0 p 
pm K-^Lfcfc©-efeS. ®>R (15m) (DEDFC 

5 J: 3 Id, 378S:/hS< U MFDtaTgOttS:* 

[0 0 6 5] Hg&0ij-Cte. ^7g2. 4/im(Dl 5 m E 
DFSrfltfflbfco tOEDF(D1 4 8 0nm^it5M 
70 FD/aTttJtttl . 9 SijBJftOttfiSri 4 

8 0nmat o 15mgEDF|:»U AStBfi^!7 
^8 0mW, tHata®'** — *4 8mW<b Lfc 0 15 
0mfiEDFl:»U A#tae^t7 — £ 1 9 OmW, ffl 
Jtifi^'^-SrOmWtUfco IP*,, 1 5 mf E D F T* 
tt. -€:0^fid$4 8mWJK±-eg*l<Bfi$*LT*3 5, - 
*\ 15 0mfiEDFm 1 4 8 0 nm3t(iMT^ 

[0 0 6 6] H5*»b»4»5J: 1 5 mfiE DFf 

li, 1 4 8 0 nmBjBfct)M*bf % 1 5 4 0 nm^ 
20 f? 1 6 20 n mCOi£v>SS®S(-E: , 9 5 d B$r&J£flS:$E 

3&5fe, 1 6 2 5 nm«T^St^y^7Xtfc 
£o 1 4 8 0nmifitfcott), E D F <D 

ifiCIot^ < ajgrtttf , 5 d B K To(6$t^T% 
L/^ >#ftbtlX^Z>. — 150 

mgEDFt'lt ^tt*#^39S. «#*«»*>6dB 

a±i*#<ft*. wtiii, r^ic* 

30 [0 0 6 7] iOi5 4«S»*fci^*, 

tt, LD 2 0(DtU^^y- SrEDF 1 6©4«|:t>fc 

EDF16H L/OKflt3t(C*fLty7^0^ 
'^*AflW-*J:*te* (S$S^ (5 dBJ^T^$fl^) k 
45o EDF 1 6TKlRSll4^ofcB3B**»f4, * 

r-ryu — *is % 77^/^^r^^22M* 

T<< V * 2 4£:iiigLT. EDF2 6CAWU - 

w "ckhx stbT i+s<zs b*m^ft<D$im<Dtzib<Dm&iit t 

40 [0 0 6 8] J/;, EDF1 4^38*^5-3 0 d Bm 
Sk±<OC'<>> KAS E^EDF 2 6l:»At5<0^, 
EDF 2 6tC*5tt^ L/^^ K*tffi5pJ^<Dii*D t Jt^Offi 

^So L/^V Kit X A dS0 3 id^-f J; 0 

tf, 1. 5 5 /i mSAS E*^i: ^^l^^^tl 

50 **J:Oa*ttlc»***»fc»fctt % «3tofc*o*J 
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mt Lt^P) 1 . 5 5 Mm«3tSr»A-r*utf«tV\ 
[0 0 6 9] ^«BS^&*A-rs*Ojft«lC*t'r5tt#^ 

<t LT 1 5 3 0 nm, 1 5 4 0 nm > 1 5 4 5 0111, 1 
5 5 0 n nu RXf 1 5 6 0 nm(Z)#^|:o^T^fijf 

i#*:LT^6 0 Kfil 5 3 0 nm— 1 5 5 0 n m 

[0 0 7 0] EDF^S*M(OfSi, AttWfcW:, ^ 
/Ut^Att7^ftW77^^ (EDFF) £ m/Hf 

(ED S F) OfB^£5tI&L 
7t 0 H7tt, EDFFOTLm^ IHFffiftNF 
£*HJ»«:*M\ @8li, EDSFittfflLfc*^ £6 
^Jtf&NF i:^IJt#^^-r o fsmfc, KSl 5 4 0nm(Z) 
ftSrffii&ft t LTEDFIC Alt Lfc D Jfc«<Z>*:*6. ffigb *0 
**A»Lftv^»-&^»JS«*Sr«j»-eH^U'rfcS D 

[0 0 7 1 ] H7t\ 4$ttttlft4 0 1*. C/<V KfcUgbft 
*A«tLfc»^©*U»*H£**U ttttiiii«4 2^ C 

4*ttliM*4 4tt\ C^^KMSbjfeS: Ait L*i 
#*H4£^U *SM**i»4 6tt, C^^K*«i3t*Ait 

Jfe*rA#-*-a»£\" 0<>- KttttJfcfcAttLfcvMi'&fc: 30 
Jt^T, ¥d*tf*W(cj|AlU 1 5 6 0- 

5 1 5 7 0-1 6 0 0 nm<D«£ft«-Ctt\ liirA/^Sft 

[0 0 7 2] B8-C, #ttftl&5 0JS x C'<>K*t«j# 

^^K»Jft*tA»i-*»^*t*»*Sr»-*- Q 
*M**I*5 4li* C/<^K*l**S:AWL4v^^o3W 
U EM£*lfc5 6te, C^^K*Ulb*S:A«- 

#t:A*H-6»S\ C^^K*Mbjft*:A«tL*v^»-frfc 

[0 0 7 3] EDFF^EDSFSrltKt^t, 
SttwtaH**.*. HP*>. EDSFtftffltS*^ C 
KffiSt)3tOffffiTT*t>, 1 5 8 0 nmgT^)lS(S 

»«*ri 5 7 o nmgrFfctt«1-a;r fcMlLV*. - 

EDFF^ftffitSi^ 1 5 7 0 nm-1600 
nmO«H-C||*fl||kOMVftl|Al3»s«V\ t£oT, 1 50 
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560-1570 nm^*3«t5$t : &it*PSr«lS'J"C#n 
tf, 1 5 6 0— 1 6 0 0 nm^)£ff«L/^ K*8*i«* 
*«T*«prfStt**fc6 Q ttoT, EDF26iLT 

[0074] EDFF SH£ffl-T 1 5 6 0-1 

5 7 0 .nm"Clt*»ft*sJtllP-t-6M*r»^*:i:i5, 

*«S35^ftttl 5 5 0-1 5 7 0 n 

[0 0 7 5] «J|b*i:UT*»4^!7-tr*«Ufc. -t 

oastemsrH 9 ks-*-. 1 5 4 5 n m 

T*fo^ 0 Whit'<y—fr- 3 0 d Bmtv^ r<«vv* 

!7-#- 1 dBm£JLh-CH\ ¥MJ|*aMK4Stt*r*-S. 

[0076] EDF2 6li, EDF1 6t^^H5C 
'O' KASE*:J:5i#»ttl*iaotC/<> KAS 
E)t^i:<^t^o -T EDF26tt, L 
D 3 8 <Dmil-fZ>Whfeit 3 8 a £ v EDF16 (D^±^ 
5C^v KASE*^e>45 2j£glcj: 

2KSS)g{:i:oT^t5C^y KAS E 
)fcWM{cJ;^ EDF2 6I1 L/OK©«**t: 

^2 2*Bfi*2 0 a sr*«3fexmtta*-caa^e# 

EDF 1 6rRjR*n4^ofcBfi*2 0 a© 
edf 2 e^Sbetcfij^-c^So ^Jtt>*fc, 

[0 0 7 7] JlfcD— I * 1 8M77>f^l 

SctL/<> Km»*S L tr#*r 6 IT 

(C^V c^EDF 1 4tMtSC^> 

KAS E 316) 0-ff<rL^>Ktt9%S L «>ttlAlllc« 

[0 0 7 8] 77^^^l — T 1 ^ 20£!#t^£i£ 
gi:^ LtgfiWT^fcS t ^ r k I^ST'feSe E 
DF 1 BVC'O K«»#tt«fc#tt**+6»^ * 

^ ^ 2 2 OK4t*o*««ff tt«rRfti-S c 

ft& ft. 
[0 0 7 9] JEfcl % 77-f/^^f-fV^ 

•eix<o*«rK«tU W*fB#*m<OASEjll6firttffi 0 
0%3gi§-r& J; 5KT#5 0 ^t^^u-t^ v^2 
2 t LT^rcoj: 5 47 7^^^^T^ymfflt5 
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Nlt-eSiOdB-rr ±il/:j;9l:, EDF 
KASEftO^T-+#"Cfci9, Kff-^ftliSK T 

[0 0 8 0] 7r^^^T>f>'^3 2M*t^ 

4: teSH b 5 Q 

[0 0 8 1 ] LD2 0, 3 8 0>ft;b9«C |-^LDO 

[0 0 8 2] II 1 E D F 2 6 OJSjjg 

ft«r&#a>e>*ALTV^ 0 B 1 teSfc i» 

•9. EDF2 6S:ffl*^e,Blj8LtfcJ:V^ 0 
LD 3 8COffiA-r<5afi3t«:EDF 2 6 {C^A-T 5fc«> 
<^)WDM** y^7#EDF 2 6 h%T <4 V I — * 2 4 

[0 0 8 3] EDF2 6|CA*tt51g3t2 0a^ L 
^728MLD38lifiSt#§ 0 £*>*Mttt, L 
[0 0 8 4] EDF 1 6«r«^fefcBfi-r-BS*|Pia 

&vtm\zLiz\,*m&ia*. 3#-hcoft*— * 

^ * 1 8 Offc;b 9 K 4 *K— hOft*— 3rzz. U— * £ 
■fcv\ 

[0 0 8 5] #*— # 1 8&TJ<3 4<Dgtf#&4 

teHttq+S**, 00 K«»*Sc«)»PA!l*#'>4< 

[0 0 8 6] mi o'tt, ^ro J: 5 *^SIIJS0iJ^*!EBS« 
*^n^8**t. Bl &NCttAK*&ttmctt9 
Sr#LT*>5 0 6 0lt ft*-*:* l 8&tf3 4 

«>»»«rft«-*-*4 7K— FA, B, C, Dcoft*-*^ 50 



«rlH 2002-319726 
18 

hAfclEDF 1 6a*»«U ^hBI:77^/^U- 

f^y^2 2iS8gl!U ^hC(:77>f^i/-T>f 

>^3 2asg^*r5 0 ft* — * 6 0O#- hD 

5o *T^yi/-^6 2li, ft*— ^ra U— * 6 OcDtK 

[0 0 8 7] B 1 0 l£^-t-flfj8T*tt:, ft*-^.x 
6 0te, EDF 1 6;6>b#— h AICA^-r5ft£#— h 
B^P>77>f/^U-f-<y/2 2l:Mt5o ^T*f 

^^u-x^ v^2 2t*^^n/i:C^y Krt»tt, If 

t/ft*— W — ^ 6 0O/tf— hBCA^t, ^FC 

^b^r^^^^-x^ Vi/3 2lCf6]ttTtti^^ti6 0 

7 7 -f^^U-f^>'^3 2|i, *t-^al/^6 0 

"7" W ^^3 2T*S:tt ^tbfcC^^ KftIL fftfft* 
-*^U— * 6 0O#- hCtCAft-T^o 
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